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Abstract: Benefited from autonomous collision avoidance behavior of human in some dynamic complex environment, it is
possible to construct an unmanned aerial vehicle (UAV) with cognitive collision avoidance ability. For the validity problem
of cognitive decision-making in collision avoidance, the dynamic interaction process between UAV and environment is con-
sidered integrally. By analyzing state running patterns of the cognitive unmanned aerial vehicle & environment system, the
impulse differential inclusions (IDI) model of the cognitive unmanned aerial vehicle & environment system is established
based on hybrid time trajectory. And the system state space is partitioned into three classes of running fields according
to IDI running mechanism within cognitive UAV’s collision avoidance process, thus, the definition of collision avoidance
stability for the cognitive unmanned aerial vehicle & environment system is established. Furthermore, the necessary and
sufficient condition that guarantees the collision avoidance stability of the cognitive unmanned aerial vehicle & environ-
ment system is deduced by utilizing IDI theory. Finally, simulation experiment results verify that the proposed condition of
collision avoidance stability can provide a basis for the validity of UAV’s cognitive decision-making in collision avoidance.
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Fig. 1 Integral cognitive unmanned aerial vehicle & environment system
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Fig. 3 Simulation results in case of collision avoidance

stability
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